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Objectives: To compare the activity of aminocandin (LP960), a new echinocandin with broad-spectrum 
in vitro activity against Aspergillus and Csnataa spp., wlin mat of ampnowtdn B and f luconazole in a 
temporarily immunocompromised murine model of disseminated candidiasis. 
Method* Mice were rendered neutropenic with cydopnospharoide and infected intravenously 3 days later 
with afluconazole-reslstant Candida tropicalis strain. Mice were treated with intraperitoneal amphotericin B 
(5 mg/kg/dose), oral fluconazole (50 mg/kg/dose), intravenous aminocandin (0.1-5 mg/kg/dose) or solvent 
con vol for 9 days. Mice were observed for survival and survivors were sacrificed 11 days post-infection. 
Kidneys, liver, brain and lungs were removed for semi-quantitative culture. 

Results: Control mice had 90-100% mortality. After infection with C. tropicalis, aminocandin 2.5 and 
5 mg/kg/day and amphotericin B yielded 80% survival; aminocandin i mg/kg/day yielded 70% 
survival; aminocandin 0.25 and 0.1 mg/kg/day yielded 30% and 20% survival, respectively; and fluconazole 
50 mg/kg/day and control regimens yielded 10% and 0-10% survival, respectively. Aminocandin 2.5 and 
5.0 mg/kg/day and amphotericin B were superior in reducing mortality compared with aminocandin 0.25 
and 0.1 nig/kg/day, fluconazole and controls {P< 0.047). The only regimen to reduce organ burdens below 
detectable levels was amphotericin B, which cleared 40% of mice. All organ burdens in the aminocandin 1 .0, 
2.5 and 5.0 mg/kg/day and amphotericin B regimens were significantly lower than other groups (P< 0.02). 
Conclusions: The data demonstrate that aminocandin at doses of >1-0 mg/kg/day is as effective as 
amphotericin B at improving survival and reducing organ burdens In this murine model of dissemin- 
ated C. tropicalis. 
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Introduction 4 required w be orotective in disseminated Candida albicans 

murine infection*.* 

Aminocandin (IP960 previously known as HMR3270) (Figure 1) this study .we compared the activity of ammocandin with that 

(Indevus, Lexington, Massachusetts, USA) is a new echinocandin of amphotericin and fluconazole in a temporarily immunocora- 

that demonstrates broad-spectrum antifungal activity against both promised murine model of disseminated candidiasis caused by a 

Candida spp. (including specie* resistant to azoks and ampho- fluconazolc-resistant strain of Cundida traptcalts. 
tencra B) and Aspergillus spp. (including strains resistant to 
itraconazole). Like other members of the class, aminocandin 

is a hpopepude that is not metabolized by the liver and unlike Materials and methods 

the azoles is not a iubstrate, mlubuor or inducer of the cytochrome ,., 

P450 enzymes 5 * Ust strain 

Pharmacodynamic studies of aminocandin demonstrated C. tropicalis FA 1572 was isolated fcom a tnroat swab of a clinical 

concentration-dependent killing with peak/MIC ratios of at least sample 7 The stram was maintained on a >Iopc of Oxoid Sabooraud 
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dextrose agar (Oxoid Limited. Basingstoke UK) *uppkmented With 
0 05 g/L chloramphenicol. Long-term storage was at -70°C in nutrient 
Drotn (Oxoid) supplemented with 15% glycerol (Sigm*-Aldneli, Poole, 
Dorset, UK). 

Toe in varo sensitivity of the isolate was tested on three evasions 
according to the AFST-EUCAST guidelines and read at 24 b- 1 
Minimum fungicidal concentrations (MFCs) were determined by cul- 
turing 100 uL from each well in the microdUuuon plate that had no 
vismle growm; me MFC was taken as the first well with less than 5 cru. 

Animals 

All mice included m this study were pan of ongoing studies performed 
under UK Home Office project licence PPL40/1523 ennded Invasive 
Fungal Infections. Male CD! mice, 4-5 weeks old and weighing 
between 18-20 g were purchased from Charles River UK Ltd 
(Margate, Kent, UK). The mice were v»rus-free and were allowed 
free access to food and water. Mace were randomized into experimental 
groups of 10 per treatment Each cage was inspected at least four 
umes daily 

Immunosuppression 

Cyclophosphamide (Sigma) was administered intra veaously (iv) via 
tne lateral tail vein to all animals at a dose of 200 mg/kg A state of 
profound neutropenia was achieved 3 days after administration of the 
drug White cell counts began to recover 4 days after this nadir' 1 

Preparation of inoculum 

The isolate was. thawed then incubated for 2 days on Sabouraud 
dextrose agar One colony was transf erred into 25 mL of Sabouraud 
dextrose orotn and incubated on an orbital mixer for 18 h at 37°C, 
washed twice in saline, then finally re suspended in saline and its 
density adjusted by spectrophotometry at 490 nm. 

Infection of mice 

Prior to mis experiment, an inoculum-finding study (LD*u) for this 
isolate was performed using iv injections of a range of mocula. The 
LDoo inoculum was 2.25 x 10^/g of mouse weight (i e a 20 g mouse 
required an inoculum of 4 5 x 10 s blastocomdia). Mice were mfecred 
with the LD90 dose on day 0 via the lateral tail vein (3 days post- 
iromunosupprcssion). Post-infection viability counts were performed 



to ensure the correct inoculum had been given. All experiments were 
performed once. 

Antifungal therapy 

Deoxycnolate amphotericin B (Fungizone, E.R. Squibb, Houuslow, 
Middlesex, UK) was dissolved in 5% glucose (Baxter Healthcare, 
Norfolk, UK) to a stock conccnttotton of 5.0 mg/mL. The stock solu- 
tion was stored at 4°C for up to 7 days before use and was further 
dduted with 5% glucose for use. Amphotericin B (5 mg/kg) was 
administered intrapentoneally Op) on days 1, 2, 4 and 7 1 

Fluconazole (Wucr Ltd, Sandwich, Kent, UK) dissolved m 
stenle saline plus 0.03% Noble agar (Oxoid) to provide a 50 mg/kg 
dose. Fluconazole was prepared daily immediaiely before use and 
administered by gavage once daily for 9 days 

Aminocandin powder (Avenos. Romainvillc, France) (13.88 mg; 
equivalent to 12 5 mg of active drug) was dissolved w 1 mL of sterile 
water The stock was further diluted m 5% glucose as required and was 
stored for up to 48 h at 4° C before use. Aminocandin (5. 2.5. 1 . 0.25 and 
IU mg/kg) was administered as a bolus iv once doily for 9 days. 

Control mice were infected and received 5% glucose iv or saline 
plus 0,03% agar by gavage with no active treatment for 9 days 

Experimental enapomts 

Mice were examined lour times doily. Any infected aiumaU with 
severely reduced mobility, unable to reach the drinker or otherwise 
in substantial distress were humanely terminated. On day 11 of the 
experiment all surviving mice were humanely terminated. 

Organ culture 

The kidneys, liver, brain and lungs were removed asepncally and 
transferred into 2 mL of sterile phosphate buffered saline (BDH, 
Poole. Dorset, UK). The organs were homogenized in a tissue grinder 
(Polytron, Kinemauca AC, Luzeni, Switzerland) and colony counts 
determined using serial 10- fold dilutions plated on the surface of the 
plates. The plates were incubated at 37 9 C and examined dady for 
5 days. This method delected C tropiculut at >30 cfu/orgait 

Statistical analysis 

Mortality data were analysed using the Log-rank (Peto) test in which P 
values reflect the for equivalence of death rates. 

Culture data were analysed using the Kruskal-Walhs pairwise com- 
parisons test (ConoveMnman). 13 All dou* analysis was performed 
usmg the computer package StatsDirecl (AShwell, Hens UK) 

Results 

In vitro susceptibility 

The MJC and MFC values for FA1572 were: amphotericin B, 
0.0039 ami 0.06 rag/L. fluconazole, >128 and >128 mg/L; amino- 
candin, 0.06 and >0.5 mg/L, respectively. 

In vivo results 

The mortality curves shown in Figure 2 demonstrate that FA1S72 
caused lethal infections in mice. Mice receiving no active treatment 
had either 90% or 100% mortality (0 03% agar and 5% glucose, 
respecuvely). No treatment group bad 100% survival. Aminocan- 
din at 22.5 mg/kg/day and amphotericin 6 were superior in terms 
of survival to aminocandin £0.25 rag/kg/day, fluconazole and 
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In vivo activity of aminocandin in a murine model 




Amphotericin 5 .0 rng/kg 
AminOC^iOin 2.5 m^/kg 



Anunocaaain 0 25 mg/kg 

AjmnocjuMJin 0 1 mg/kg 

Fluconazole 50 rag/kg 
Agar 

^ Gluco* ' 



Days post-mfecuofl 



Figure 2, Plot of cumui4Uve moiUl»tv *$un$i mw m 3 munnc model again* G»«4«*a ttoptcabsf Al 572. Opco *iuw». JtminOcandin 5 m^/kg i v; open dijtfnoiKtt, 
nrnmnr^miin 2 5 me/is iv. plLii ijuntxila. aminucanaui 1 .0 mg/kg iv; Urge ffllca circles, anunocanain 0 25 rag/kg iv, open tnawdiw, 4mmotana<q 0. 10 mg/XK iv; 
jttwnsk*, amj*oxcnc»n B 5 mg/kg ip. filku *jiare*. fluconazole 50 mjjAtf oral; small filled circles, agar oral; filled manglo, gluco*c iv 



controls {P < 0,05). Aminocandin 1,0 mg/kg/day was superior to 
fluconazole and control* (P 5 0,026). 

All the mice mat were lolled before day 11 had high counts in 
all organs, demonstrating widespread overwhelming infection. 
The only treatment to clear organ burdens totally was amphoteri- 
cin, which cleared 40% of mice. Aminocandin at >1.0 mg/kg/day 
and amphotericin B were superior m terms of organ burden 
(all organs) to aminocandin 50.25 mg/kg/day, fluconazole and 
controls {P £ 0.02). 



Discussion 

Until recently, the only options for treating invasive fungal diseases 
were associated with dose-limiting toxicity, poor ab&orption or 
gaps in their antifungal spectrum. Many of these weaknesses 
have been addressed by the introduction of new oiazoles and cch* . 
inocandins, but even with these new agents efficacy is still far from 
ideal with attributable mortality rates suli in cacoss of 30%. ITicre 
is therefore soil a need for further highly effective antifungal 
agents. 

Aminocandia (IP960) is a semi-synthetic fermentation product 
from Asptrgillus sydowi. 6 Its chemical structure H4-[(2- 
amuiocthy!)anuno]-N2-[(4'-0^ 

L-ornithineJ-4-[4-(4-hydroxyphenyl)'L-threonine]-5-i_-serine« 
eehinocandin B dihydrochlonde (Figure 1) has some similarities 
with the other members of the echinocandin class It has protein 
binding of *99%, 4 which differs slightly from caspofungin (97%) 
and anidulafungin (85%). but probably not raicafungin (99.9%).° 
Acnvity has been demonstrated against all Candida species, with 
higher MICs than nucafuagin, and like the other ecninocandins is 
apparently fungistatic against Aspergillus in vitro. However in vivo 
it is fungicidal in CwduJa models 1 and also at hign doses fungicidal 
4U topcrgMtvi models. 2 Its extended spectrum is not yet docu- 
mented. Single dose Phase 1 studies of intravenous compound 



are completed and showed that the drug was well tolerated, 14 
Phase 2 studies are planned. 

In this study, we have confirmed mat & vivo C iropicolis 
FA1572 is resistant to fluconazole but susceptible to ampnoiencin. 
We have runner oemonstrated that aminocandin at doses of 
>l.O rag/kg ha* potent in vivo activity against this strain both in 
terms of improved survival and reduction in organ burden in a 
murine model 

It has previously been demonstrated that aminocandin is 
effective against systemic disease caused by multiple strains of 
C ulbtcuns and that treatment was effective when drug levels in 
serum were more than four rimes the MIC (with maximal killing at 
1 0 times the MIC). 1 In this study, doses of aminocandin in excess of 
1.0 mg/kg/day were effective and it is likely that the peak serum 
drug levels exceeded 10 tunes the MIC during therapy (pharma- 
cology was not performed in this study). 1 This would not have been 
the case with the lower doses of aminocandin (<0.25 mg/kg/day) in 
which the peak serum concentranon would not nave exceeded four 
times the MIC; therefore these treatment groups a* expected neither 
improved survival nor reduced organ burdens compared with con- 
trol, regimens. 

The data presented here again demonstrate the efficacy of 
aminocandin in the treatment of invasive murine candidiasis and 
warrant further investigation of this agent 
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